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© An applicator used for applying liquefied medi- 
cine to an affected part of the human body or for 
artificial insemination of the fruit trees includes a bar 
0) and a group of fibers (2) affixed to one or both 
ends of the bar (1). Each fiber includes a heat 
bondable bicomponent fiber having a meltable layer 
(4) on the surface. The heat bondable bicomponent 
fibers are heat-treated and combined with one an- 
5 otter so that the fibers are prevented from being 
^frayed- Each heat bondable bicomponent fiber con- 
Osisis of a first component composed of a polymer 
JJhaving fiber-forming property and a second compo- 
nent composed of a polymer having a fiber-forming 
M property and a melting point at least 20 'C lower 
J* than that of the first component The first and sec- 
ond components are arranged into a parallel or 
©sheathed configuration such that a ratio of an arc 
(^portion of the cross sectional circumference of the 
UJsecond component to cross sectional circumference 
of the first component ranges from 50% to 100%. 
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APPLICATOR 



This invention relates to an applicator compris- 
ing a bar and a cotton-form group of libers affixed 
to either or both ends of the bar and used for 
applying liquefied medicine to an affected part of a 
human body or for artificial insemination of fruit 
trees. 

An applicator used for the above-mentioned 
purposes generally comprises a bar and a group of 
fibers affixed to one or both ends of the bar, A long 
use of such an applicator causes the fibers to be 
frayed from the surface of the group of fibers, 
thereby reducing the usability of the applicator. For 
the prevention of reducing the usability of the ap* 
plicator, the group of fibers is conventionally im- 
mersed in a solution of paste consisting of a water 
soluble high polymer compound and the like in a 
manufacturing step so that the paste is affixed to 
the surfaces of fibers, thereby securing the clinging 
of the fibers, 

However, since there are many cases where 
the group of fibers is soaked with a water soluble 
medicine or where the human wet skin is rubbed 
with the applicator, the water soluble paste affixed 
to the surfaces of fibers is gradually dissolved, 
Consequently, the effect of the past© for preventing 
the fibers from being frayed from the fiber surfaces 
does not last long, 

Therefore, an object of the present Invention is 
to provide an applicator which has fine water proof 
and endurabiKty- 

To attain the above-described object, the ap- 
plicator in accordance with the present invention 
comprises a bar and a group of fibers affixed to 
either or both of the ends of the bar, A part of the 
fibers each consists of a heat bgndable biconv 
ponent fiber having a meltable layer. Heat Is ap- 
plied to the heat bondable bicomponent fiber, 
which are frayed. 

The heat bondable bicomponent fiber consists 
of a first component including a polymer having 
fiber forming property and a 6econd component 
including a polymer having fiber forming property 
and a melting point at least 20* C lower than that of 
the first component The first and second compo- 
nents are combined with each other to be arranged 
in parallel with each other, or the second compo- 
nent is combined with the first component so as to 
be sheathed by the first component so that the 
ratio of an are portion of the cross sectional cir- 
cumference of the second component to the cross 
sectional circumference of the first component 
ranges from 60% to 100%. 

Additionally, the group of fibers may not con- 
sist of only the heat bondable bicomponent fibers. 
Alternatively, each heat bondable bicomponent fi- 



ber may compose 10 weight percentage of the 
group of fibers with the remainder composed of 
synthetic or natural fibers. 

In the manufacturing of the above-described 
5 applicators, the heating treatment for combining the 
heat bondable bicomponent fibers with one another 
may be executed either after or before the group of 
fibers is affixed to the end or ends of the applica- 
tor. 

jo According to the applicator described above at 
least a part of the fibers composing the group 
consists of heat bondable bicomponent fibers. 
Since the heat bondable bicomponent fibers are 
melted and combined with one another by way of 

is heating treatment the heat bondable bicomponent 
fibers are not dissolved even when the fiber group 
of the applicator is subjected to liquid. 

When the melting point of the heat bondable 
bicomponent^ composing the second component is 

so rendered 20 C tower than that of the first compo* 
nent the first component la not melted although 
the second component Is In the melting state of 
condition owing to the heating treatment As a 
result the temperature control at a manufacturing 

ss step of combining the fibers with one another by 
the heating treatment may be performed with ease. 

Furthermore, in the case where the ratio of an 
arc portion of the cross sectional circumference of 
the second component to that of the cross see- 
so tional circumference of the first component ranges 
from 50% to 100%, the heat bondable bicom- 
ponent fibers may be efficiently melted and com- 
bined with one another, and interfacial separation 
between the first and second components may be 

35 prevented. 

In the caso where a part of the fibers is com- 
posed of the heat bondable bicomponent fibers the 
hardness of the fiber group may be controlled 
depending on the heat bondable bicomponent fiber 

40 content ratio, thereby providing applicators having 
suitable characteristics In accordance with objects 
of usage thereof. 

Embodiments of the Invention will now be de- 
scribed, by way of example, with reference to the 

<s accompanying drawings, in which: 

Fig. 1 is a side view of the applicator of a 
first embodiment in accordance with the invention; 

Fig, 2 is a transverse sectional view of the 
heat bondable bicomponent fiber employed in the 

so applicator: 

Fig. 3 Is a transverse sectional view of the 
heat bondable bicomponent fiber of a modified 
form; and 

Fig. 4 Is a view similar to Fig. 1 showing the 
applicator of a second embodiment. 
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The applicator of a first embodiment wilj now 
be described with reference to Figs, 1 and 2. 

Referring to Fig. 1 schematically illustrating the 
applicator, an applicator bar 1 fs formed from plas- 
tics, wood, or paper, Two groups of fibers are 
affixed to both ends of the applicator bar 1 , respec- 
tively to be each shaped into a form of cotton. Prior 
to the affixing of the fiber groups, adhesive (not 
shown) is applied to the ends oi the applicator bar 
1 so that adherence of the fiber groups 2 to the bar 
1 may be enhanced* 

Each fiber group 2 is composed of two kinds of 
fibers. One of them is a heat bondable bicom- 
ponent fiber. Fig, 2 illustrates an enlarged trans- 
verse sectional view of the heat bondable biconv 
ponent fiber. A meltable layer 4 wbicti melts by 
application of heet thereto is provided round the 
surface of a core 3. The core 3 is composed of a 
first component consisting of a polymer having 
fiber forming property. The meltable layer 4 js 
composed of a second component consisting of a 
polymer having fiber forming property and a melt- 
ing point at least 20' C lower than that of the first 
component As a combination of the polymers hav- 
ing fiber forming property, for example, poly- 
propylene and high density polyethylene are used 
as the first and second components, respectively. 
The poiymera having .fiber forming property are not 
limited to this combination. Other combinations are 
high density polyethylene as the first component 
and tow density polyethylene as the second com- 
ponent, polypropylene and ethylene vlnylacetate, 
polyester and polypropylene, and high density 
polyethylene and ethylene vinylacetate. Should the 
second component have a melting point at least 
20* C lower than that of the first component, further 
other combinations of the polymers having liber 
forming property may be employed. Additionally, 
two or more kinds of polymers having fiber forming 
property may be employed for each of the first and 
second components. 

The heat bondable bicomponent fiber 5 de- 
scribed above may be. obtained by the use of a 
bicomponent type nozzle of the multilayer configu- 
ration. The first component is discharged from the 
central hole and simultaneously, the second com- 
ponent Is discharged from the outer holes, whereby 
spinning the fibers. A bicomponent type nozzle of 
the parallel configuration may be used Instead of 
the multilayer type. In the case of the bicomponent 
type noasle of the parallel configuration, the melt- 
able layer 4 (the second component) having a 
generally crescent-shaped cross section is formed 
round the core 3 (the first component) having an 
approximately circular cross section, as shown in 
Fig. 3. When the first and second components are 
combined with each other into a parallel arrange* 
ment, it is desirable that the ratio of an arc portion 



of the cross sectional circumference of the second 
component to the cross sectional circumference of 
the first component take the value ranging from 
50% to 100%. Where the ratio takes the value 
5 smeller than the range, the degree of the melting of 
the fibers is rendered low, and an interfaciai strip- 
ping (S likely to occur between the first and second 
components. In the case of the sheathed arrange* 
ment, the ratio of the arc portion of the cross 

10 sectional circumference of the second component 
to the cross sectional circumference of the first 
component takes the value of 100%, as shown in 
Fig. 2. Therefore, the required value of the ratio 
ranges from 50% to 1 00%. 

T6 In the embodiment, a synthetic fiber having a 
melting point higher than that of the first compo- 
nent such as polyester fiber or a natural fiber 
having no melting characteristic is employed as the 
remainder of the fiber group 2. The ratio of the 

90 heat bondable bicomponent fiber to the fiber group 
2 depends upon the components composing the 
heat bondable bicomponent fiber 5. In the embodi- 
ment, a most desirable result can be attained when 
the ratio of the heat bondable bicomponent fiber 5 

2$ to the fiber group 2 takes the value of 10 weight 
percentage of the fiber group 2 or above. When the 
heat bondable bicomponent fiber 5 takes the value 
smaller than 10 weight percentage, a desirable 
melting effect cannot be obtained from the heat 

30 bondable bicomponent fiber 5 and accordingly, a 
desirable effect to prevent the fraying of the fiber 
group 2 cannot be obtained. 

in manufacturing applicators employing the 
above-described heat bodable bicomponent fiber 5 

36 and plastic axis, both ends of the bar are roughed 
with a wire brush beforehand so that the fiber 
group 2 is easily affixed to each end of the bar 1. 
While, in the case that the bar 1 is formed from 
wood or paper, water-proof adhesive is applied to 

40 the ends of the bar 1 beforehand. 

Subsequently, the heat bondable bicomponent 
fiber 5 and natural fiber or the like are slivered and 
combined with each other into a cotton form in a 
method well known in the art. The fibers are then 

4$ affixed to both ends of the bar 1 with a suitable 
winding machine, thereby forming desirable fiber 
groups 2 on both ends of the bar 1 , respectively. 

The applicator is then placed, for a predeter- 
mined period of time, in an atmosphere, the tern- 

$o perature of which ranges between the melting point 
of the second component composing the meltable 
layer 4 of the heat bondable bicomponent fiber 5 
and the melting point of the first component com- 
posing the core 3 of the heat bondable bicom- 

ss ponent fiber 5, thereby melting at least the surface 
of the meltable layer 4 temporally. A heating fur- 
nace or other heating apparatus are used to pro- 
vide the above-mentioned atmosphere. The heat 
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bondable bicomponent fibers 5 composing the fiber 
group 2 are meted through the heating step. 

Alternatively, the above-described heating 
treatment may be executed at a step before the 
affixing of the fibers to the ends of the applicator 
bar 1 and subsequently, the affixing of the fibers to 
the bar ends may be executed. 
. According to 'the above-described applicator, 
the heat bondabfe bicomponent fibers S in the fiber 
group 2 are melted to be stuck to one another, 
whereby all the fibers composing the fiber group 2 
are intervened to be prevented from being frayed, 
Accordingly, when water adheres to the fiber group 
2 or when the fiber group 2 is immersed in the 
water, each fiber composing the fiber group 2 does 
not lose its combining force nor is not frayed. 
Consequently, the water proof and endurability of 
the applicator may be remarkably improved. 

When the temperature of h©at and the heating 
period at the step of heating the fiber group 2 are 
varied in accordance with the kinds of first and 
second components composing the heat bondable 
bicomponerrt fiber S or the ratio of the capacity of 
the first component to that of the first component, 
an amount of the meltable layer 4 melted by way 
of heating treatment may be changed relative to 
the whole amount thereof. Accordingly, since the 
touch feeling and the hardness of the fiber group 2 
of the applicator are changed, such a heating step 
as described above also serves to control the qual- 
ity of the applicators in accordance with the pur- 
poses of its use. 

Furthermore the softness and the water conten- 
tability of the fiber group 2 may be controlled by 
changing the mixing ratio of the heat bondable 
□{component fibers 5 and the other natural fibers 
both composing the fiber group 2. The fiber group 
2 may be composed only of the heat bondable 
blcomponem fibers 8, 

Fig. 4 illustrates the applicator of a second 
embodiment. The applicator of the second embodi- 
ment differs from that of the foregoing embodiment 
in that the capacity of the fiber group 2 Is suffi- 
ciently increased SO that the applicator is especially 
suitable for artificial insemination of fruit trees and 
in that the fiber group 2 is affixed to either one of 
ends of the bar 1. 

The foregoing disclosure and drawings are 
merely illustrative of the principles of the present 
invention and are not to be interpreted in a limiting 
sense. The only limitation is to be determined from 
the scope of the appended dalms. 



Claims 

1. An applicator comprising a bar (1) having 
two ends and a cotton-form group of fibers (2) 



affixed to either of the ends of the bar (1), char- 
acterized in that the group of fibers (2) including 
heat bondable bicomponent fibers each having a 
meltable layer (4) on the surface thereof, said heat 
5 bondable bicomponent fibers being combined with 
one another by way of heating. 

2. An applicator as claimed in claim 1, wherein 
each heat bondable bicomponent fiber Includes a 
first component consisting of a polymer having 

io fiber-forming property and a second component 
consisting of a polymer having fiber*forming prop- 
erty and a melting point at least 20 - c lower than 
that of the first component and wherein the first 
and second components are combined with each 

15 other in either a psraJle) or sheathed arrangement 
So that a ratio of an arc portion of the cross 
sectional circumference of the second component 
to the cross sectional circumference of the first 
component takes the value ranging from 50% to 

20 100%. 

3. An applicator as claimed in claim 2, wherein 
said group of fibers (2) includes at leat 10 weight 
percentage of the heat bondable bicomponent fi- 
bers and either natural or synthetic fibers. 

25 4. A method of forming an applicator compris- 
ing steps of: 

a) forming a cotton*fonm group of fibers (2) 
by affixing fibers including heat bondable bicom- 
ponent fibers to either of both ends of a bar (1); 

30 and 

b) heat-treating said group of fibers (2) so 
that the heat bondable bicomponent fibers are 
combined with one another. 

5. A method of forming an applicator as 

35 claimed in claim 4, wherein each heat bondable 
bicomponent fiber inciudes a first component con- 
sisting of a polymer having fiber*forming property 
and a second component consisting of a polymer 
having fiber-forming property and a melting point at 

<0 least 20" C lower than that of the first component 
and wherein the first and second components are 
combined with each other in either a parallel or 
sheathed arrangement so that a ratio of an arc 
portion of the cross sectional circumference of the 

46 second component to the cross sectional circum- 
ference of the first component takes the value 
ranging from 50% to 100%. 

0, A method of forming an applicator as 
claimed in claim 5, wherein said group of fibers (2) 

eo consists of at least 10 weight percentage of the 
heat bondable bicomponent fibers and either natu- 
ral or synthetic fibers. 

7. A method of forming an applicator compris- 
ing steps of: 

$s a) combining heat bondable bicomponent fi- 

bers each having a meltable layer (4) on the sur- 
face thereof with one another or with other fibers 
into a cotton-form; 
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b) heat-treating said cotton-form heat ton- 
dable bicomponent fibers bo that the cotton-form 
heat bondabte bicomponent fibers are combined 
with one another; and 

c) affixing said heat bondabie bicomponent 
fibers to either one or both ends of a bar (1) so that 
a group of fibers (2) is provided thereon. 
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